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Introduction {#ams2512-sec-0004}
============

Ultrasound‐guided percutaneous catheter drainage (PCD) for pyogenic liver abscess has been accepted as a safe procedure in clinical settings, because of real‐time monitoring for guiding the insertion of the needle at the target liver lesion.[^1^](#ams2512-bib-0001){ref-type="ref"}, [^2^](#ams2512-bib-0002){ref-type="ref"} Severe complications related to PCD, such as hepatic rupture, hepatocolic fistula, and upper gastrointestinal bleed, have been reported;[^3^](#ams2512-bib-0003){ref-type="ref"}, [^4^](#ams2512-bib-0004){ref-type="ref"}, [^5^](#ams2512-bib-0005){ref-type="ref"} however, PCD‐related delayed vascular complications are rare. Herein, we describe a rare case of internal mammary artery (IMA) injury due to ultrasound‐guided PCD for liver infection, presenting with abdominal hematoma 2 days after the procedure.

Case Presentation {#ams2512-sec-0005}
=================

An 84‐year‐old man presented with fever and abdominal pain. He had a history of liver cyst infection and chronic kidney disease owing to focal segmental glomerulosclerosis and was undergoing hemodialysis. On admission, contrast‐enhanced computed tomography (CT) showed multiple liver cysts with increased contrast enhancement of the wall and fat stranding around the cysts. He was diagnosed with liver cyst infection. We considered undertaking PCD to the infected small cyst (Fig. [1A](#ams2512-fig-0001){ref-type="fig"}) as soon as possible after the admission; however, we could not carry out the procedure by the trans‐hepatic approach because the infected cyst was small and situated in the surface of the body. For this reason, this patient was first treated with i.v. antibiotics (levofloxacin 250 mg/day, metronidazole 750 mg/day). Despite this therapy for 13 days, his condition did not improve. Another giant cyst enlarged and compressed the bile duct (Fig. [1B](#ams2512-fig-0001){ref-type="fig"}). This caused elevation of hepatic and biliary enzymes. Therefore, on day 14 of hospitalization, we undertook PCD of the giant cyst in the lateral abdomen at the level of the seventh intercostal space to release the compression of the bile duct. Following the PCD, his condition improved, and the size of the giant cyst decreased (Fig. [1C](#ams2512-fig-0001){ref-type="fig"}). However, on day 60 of hospitalization, a second PCD was required because the patient's fever relapsed, and his white blood cell counts and C‐reactive protein levels were elevated. A second PCD was undertaken through the normal liver at the upper abdominal midline at the level of the sixth intercostal space, as a result of the reduction of the giant cyst after the first PCD.

![Time course of liver cysts on contrast‐enhanced computed tomography until after the first percutaneous catheter drainage in an 84‐year‐old man. A, Contrast‐enhanced computed tomography on admission. Small, infected cysts (white arrow) presenting with increased contrast enhancement of the wall and fat stranding around the cysts on the surface of the body. B, Seven days before the first percutaneous catheter drainage. Presence of the giant cyst is confirmed (asterisk). C, After the first percutaneous catheter drainage, the size of the giant cyst decreased (asterisk).](AMS2-7-e512-g001){#ams2512-fig-0001}

Two days after the second PCD, the patient presented with upper abdominal pain. Contrast‐enhanced CT revealed an abdominal hematoma around the drain catheter and extravasation of the distal IMA; therefore, we diagnosed the patient with IMA injury due to PCD (Fig. [2](#ams2512-fig-0002){ref-type="fig"}). Laboratory data showed reduction of serum hemoglobin levels from 8.2 to 6.6 g/dL, and 2 units of blood cells were transfused. Selective IMA angiography revealed extravasation of the distal segment of the right IMA (Fig. [3A](#ams2512-fig-0003){ref-type="fig"}). Following angiography, emergent percutaneous coil embolization was carried out through the right femoral artery using a 6‐Fr guiding catheter IM (Mach1 guide catheter; Boston Scientific, Boston, MA, USA) and an extension catheter (GuidePlus K; Nipro, Osaka, Japan). We advanced a microcatheter (Michibiki; Hanako Medical, Saitama, Japan) to the extravasation site and deployed four coils (VolteX; Boston Scientific). A final angiography showed that the perforation was completely sealed (Fig. [3B](#ams2512-fig-0003){ref-type="fig"}). Thirteen days after coil embolization, a follow‐up contrast‐enhanced CT revealed improvement of the hematoma, and the daily local drainage volume had decreased; thus, the drainage catheter was removed. The patient needed prolonged hospitalization for rehabilitation after coil embolization, and he was discharged on day 117 of hospitalization.

![Contrast‐enhanced computed tomography carried out 2 days after the second percutaneous catheter drainage of infected liver cysts in an 84‐year‐old man. A, Abdominal hematoma (white arrowhead). Extravasation of a branch of the right internal mammary artery (red arrow). B, 3‐D computed tomography image showing extravasation at the branch of the distal internal mammary artery (white arrowhead).](AMS2-7-e512-g002){#ams2512-fig-0002}

![Right internal mammary artery angiogram undertaken before and after percutaneous coil embolization in an 84‐year‐old man with internal mammary artery injury after ultrasound‐guided percutaneous catheter drainage for liver cyst infection. A, Selective right internal mammary artery angiogram at anteroposterior view. White arrowheads show extravasation of right distal internal mammary artery. B, Angiogram after percutaneous coil embolization. Extravasation was completely sealed by implantation of four coils.](AMS2-7-e512-g003){#ams2512-fig-0003}

Discussion {#ams2512-sec-0006}
==========

We present a case of IMA injury arising as a complication of ultrasound‐guided PCD for liver cyst infection. This complication was identified by contrast‐enhanced CT 2 days after the procedure, which was successfully treated with percutaneous coil embolization. Ultrasound‐guided PCD for focal liver lesion could cause IMA injury. When we confirm the occurrence of delayed hematoma after the treatment, IMA injury should be considered as a differential diagnosis.

Although ultrasound‐guided PCD is a safe treatment, a previous review article has reported complications after interventional sonography of focal liver lesions, showing a mortality rate of 0.018--0.06%, with major complications occurring in 0.18% of the cases.[^6^](#ams2512-bib-0006){ref-type="ref"}, [^7^](#ams2512-bib-0007){ref-type="ref"} Biliary cyst fistula, intracystic hemorrhage, and cholangitis have been reported as severe vascular injury complications.[^7^](#ams2512-bib-0007){ref-type="ref"} Regarding extrahepatic vascular injuries, superficial bleeding complications have been reported;[^6^](#ams2512-bib-0006){ref-type="ref"} however, in all cases these were self‐limiting, and delayed complications have not been confirmed.[^6^](#ams2512-bib-0006){ref-type="ref"} In this patient, a possible mechanism of delayed bleeding might be repeat heparinization for hemodialysis. Heparinization was required twice after the PCD. It was speculated that the bleeding stopped because it was self‐limiting after the PCD; however, heparin administration during hemodialysis could cause rebleeding. A previous study reported that blood flow in the left IMA could be detected by echocardiography at the supraclavicular fossa and up to the level of the third or fourth intercostal space; however, the accuracy of ultrasonography was limited by the skill of the operator.[^8^](#ams2512-bib-0008){ref-type="ref"} Previous studies have not evaluated IMA in the sixth and seventh intercostal spaces because it was assumed that, as the diameter of the peripheral blood vessels becomes smaller, it would be difficult to distinguish the IMA from other superficial blood vessels. Thus, it would be difficult to evaluate IMA at the level of the sixth to seventh intercostal space by echography for PCD.

In cases of IMA injury, immediate contrast‐enhanced CT is known to be a useful technique to diagnose the bleeding source.[^9^](#ams2512-bib-0009){ref-type="ref"} The blood flow rate of the IMA is 150 mL/min, with many branches;[^10^](#ams2512-bib-0010){ref-type="ref"} therefore, the delayed diagnosis resulted in deterioration of the patient's hemodynamic state. In this case, immediate contrast‐enhanced CT assisted in the rapid diagnosis, and we successfully treated the patient with percutaneous coil deployment. Selective angiography showed focal bleeding at the distal IMA without the involvement of the collateral artery. Moreover, the patient's vitals were stable; therefore, percutaneous coil embolization was the appropriate strategy in this scenario.

In summary, ultrasound‐guided PCD for focal liver lesion could cause IMA injury. When a progressing hematoma is confirmed after PCD, IMA injury should be considered as a differential diagnosis and should not be limited to immediately after the procedure. Immediate contrast‐enhanced CT is recommended as soon as possible to prevent a fatal outcome.
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